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25(2) PHASE I BOOK EXPLOITATION Sov/2181
Vrashev, Sergey Pavlovich, Englneer, Algxggngi L'vovich Letnik, Do-

cent, and Daniil Moiseyevich Shifrin, Engineer

Mashinovedeniye (Science of Mechanlical Engineering) Moscow, Mashgiz,
1956, 463 p. 80,001-155,000 copies printed,

Ed. (Title page). V.M. Tareyev, Doctor of Technical Sciences, Pro-
fessor; Ed. (Inside book): F.B. Nel'son-8kornyakov, Laureate of
the Stalin Prize, Doctor of, Technical Sciences, Professor; Review-
ers: N.K. Korneychuk, Candidate of Technical Sciences, and I.P.
Lukin, Candidate of Technical Sciences; Tech. Ed.: 3.M. Popova;
Managing Ed. for Literature on Machine Building and Instrument

Making: N.V. Pokrovksly, Engineer.
PURPOSE: The book 1s a textbook for the course, Sclence of Mechan-
ical Engineering, for tekhnikums in which the Science of Mechan~
- ical Engineering is taught as a general engineering course.

COVERAGE: The book presents basic information on hydraullcs, en-
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Science of Mechanical Engineering sov/2181

gineering thermodynamics, and the theory of heat transfer. The
operation and construction of turbines, pumps, steam boileres,
furnaces, steam engines, steam turbines, and internal combustion
engines are discussed. No personalities are mentioned, There
are 41 references, all Soviet,

TABLE OF CONTENTS!
Foreword

SECTION 1. HYDRAULICS; PUMPS, AND
HYDRAULIC ENGINES

Ch.I. Basic Concepts
1. The subject and importance of hydraulics
2. Physilcal properties of a fluid .

Ch.II. Hydrostatics
1, Hydrostatic pressure
2. The basic equation of hydrastaties
3. Pascal's law
b, Absolute and gage pressure
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Science of Mechanical Engineering sov/2181
5. Pressure of the liquid on a plane surface 6

6. Pressure of the liquid on a curved surface o7

7. suoyancy 3
Problems 18

Ch. III. Hydrodynamics

1

1. Basic concepts and terminology 19

2. Hydraulic equation of cuntinuity of flow . 21

3. Two regimes of fluid flow 22

4, Energy of a stream and of a flow 2%

5. Bernoulll's equation for fluid flow 25

6. Practical application of Bernoulli's equation 27

7. Pluid flow in pipes 30

8. Flow of a fluid from an orifice 37

9. Flow of a fluid through a nozzle 34

Problems 41

Ch. IV. Pumps Lo

1. Constructions and working principle of piston pumps W
Card 3/17 .
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Science of Mechanical Engineering sov/218!
2. Basic types of piston pumps and their theoretical capaclty i€
3. Actual capacity of a piston pump 49
4, Air chambers =9
5. Power requirement and efficlency of a pump 50
6. Examples of construction of piston pumps 51
7. Construction and working principle of centrifugal pumps 52
8. Baslc equation for a centrifugal pump 5l
g, Effect of speed on the operation of a centrifugal pump and )
1ts characteristic . ]
10, Comparison of piston and centrifugal pumps 5
11. Propeller pumps and screw pumps 5%
12. Jet pumps, gear pumps, and vane pumps 59
Ch. V. Hydraulic Engines 61
1. Working principle of hydraulic engines 61
2. Constructions of hydraulic turbines €3
3. Hydroelectric power stations €6

SECTION 2. ENGINEERING THERMODYNAMICS AND THE

THEORY OF HEAT TRANSFER

Engineering Thermodynamics 72
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Science of Mechanical Engineering sSov/218:
1. Thermal energy 72
2. Englneering thermodynamics s
3. Basic parameters of the state of a working medium 73
Ch. I. @as Laws T
1. Perfect gas T
2. Avogadro's law It
3. Characteristic equation for gases 5O
4, Application of gas laws to real gases B2
Problems o3
Ch. II. Mixtures of Q(ases Bi

1. Concept of a gas mixture

2. Daiton's law 4
3, Composition of a gas mixture by weight and by volume 84
4, Density and specific volume of a gas mixture 26
5. (as constant of a mixture 37
6. Mean molecular welght BE
7. Relationship between volumetric and gravimetric parts 89
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Science of Mechanical Engineering SovV/215%1
Problema S0
Ch. III. The First Law of Thermodynamics 20
1. The thermodynamic process. The equilibrium [reversible]
and real process Ll
2. Graphical interpretation of a process on the P-V plane 92
3. Absolute work of gas expansion or compression G
4, Unit for measuring heat g
5. Intrinsic energy of a gas 97
6. Principle of equivalence of heat and work 7
7. The first law of thermodynamics 96
Ch. IV. Specific Heat 160
1. Basic definitions 1¢0
2. Tnterrelationship between gravimetric, molal,and volumetric
speclfic heat 101
3. Specific heat at constant volume and constant pressure 1c2
4, Actual and mean specific heat 1G4
5. Reference formulas for specific heat of gases 107
6. Specific heat of a gas mixture 106
7. Amount of heat necessary for heating gas 10Y
Problems 113
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Science of Mechanical Englneering S0V/2173:
gh, V. Thermodynamlc Processes 1.2
1. Basic thermodynamic processes i.é
2. Isovolumic process 112
3. Isobaric process 11i%
4, Isothermal process 116
5. Adliabatic process 11
6. Polytropic processes 124
Problems 128
ch. VI. Second Law of Theraodynamics 129
1. Closed process or cycle 129
2, The Carnot cycle for 21 perfect gas 131
3, The second law of the »modynamics 133
L, 7-8 diagram. Mathema:lcal expression for entropy 133
5, Graphic interpretatlo: of basic thermodynamic processes 1n
a T-8 diagram for 1 kz. of a perfect gas 134
A. The Carnot cycle on tie T-8 plane 136
7. Change of entropy 1in an isolated system 137
Card 7/ 17

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929420005-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929420005-0

3

S~ ience of Mechanical Engineering sov/2181
Ch. VII. The Theoretical Ccapressor 136
1. Working principle of ¢ plston compressar 138
2. Work consumed by a theoretical sompressor 140
3. Multiple-stage compressor 142
Ch. VIII, S8team 142
1. Steam production process 142
2. Graphical interpretaticn of steam production process on the
P-V plane 1ha
3. Specific volume of water and steam 146
L, Concept of enthalpy (heat content) 147
5. Enthalpy of water and steam 148
6. Tables for steam and its use 1451
7. Enthalpy-entropy dlagram 15%
Frebhlems 157
Ch, IX. PFlow of (Gases and Vapors 159
1. Basic formulas for flow 159
2. Critical pressure ratio and critical velocity 163
3. Deslgn of nozzles from enthalpy-entropy diagram 164
4, Throttling of steam 169
Froblens
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ch. X. Ideal Cycle of Steam Power Unit (Rankine Cycle) 1T

1. The Rankine cycle 17t

5, Efficlency of the Rankine cycle 173

. Specific steam consumption in Rankine cycle 17k

. Methods of increasing the economy of a steam cycle 174

5. Steam with high initial parameters P

6. District heating 177

Problems 178

Treory of Heat Transfer 179

ch. XI. Heatb Transfer by Conduction, Conveotion, and Radiation 179

1. Basic types of heat propagation 175

2, Heat transfer by conduction through a plane wall 1&0

3. Convective heat exchange 181

}. Radiant heat exchange 184

5., Heat transfer through a plane wall 186

ch. XII. Heat Exchange Apparatus 190
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SECTION 3. FUEL AND BOILER PLANTS

ch. I, Fuels and Thelr Characteristics 193
1, Types of fuel and their origin 193
2, Composition of fuel 193
3. Calorific value of fuel 140
Ch. II. Basic Types of Fuel in the USSR 198
1. Fuel resources in the USSR 198
2. Brief synopsis of basic types of fuel 198
Ch. III. The Process of Fuel Combustion 203
1, The process of fuel combustion 203
2. Composition of gaseous combustion products 206
3, Calculation of the coefficiént of ‘excéss’air 20k
4, Calculation of the volume of gaseous combustion products 208

5. Enthalpy (heat content) of combustion products and of air 209

Cch. IV. A Boiler Plant and Its Operation - 212
1. Purpose and types of boller plants ' 212
2. Basic elements of a boiler plant 213
3. Basic characteristics of a boiler unit
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4, Efficiency of a boiler unit 216
5, Heat losses due to mechanical and chemical incomplete com-
bustion and losses into the surrounding medium; efficiency ofF
a furnace 219
6. Heat losses in waste gases and the thermal balance of a
boiler unit 220
T Theoretical combustion temperature and furnace screen 224
ch. V. Construction of Steam Boilers 226
1. Constructions of the simplest steam boiler 226
2, Pire-tube bollers and combined bollers 231
3. Straight water-tube boilers 232
4, Bent water-tube bollers 239
5e Once-through boilers 248
6. High-pressure bollers 250
ch. VI. [Boiler] Furnaces 252

1. Furnaces with stationary-grate stokers 252

2. Furnaces with travelling-grate stokers
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3. Chamber-type furnaces for golid fuels :
4, Chamber-type furnaces for combustion of 1iquid and gaseous

fuels 272
B,Air Preheaters, and

¢h. VII., Steam Superheaters, Economizer

Auxiliary Boiler Room Equipment 274

1. Steam superheaters 274
2, Economizers 27
3, Air preheaters 278
L, Devices for forced and natural draft 279
5. Steam piping 279
6. Feeding devices and preparation of water 281
7. Storage of fuel. Fuel delivery and removal of ashes 283
8. Design of heating surfaces of a boiler unit 28B4

ch. VIII. Operation of Boiler Plants 286
1. Regulations for operation of boller plants 286
2. Technical-economical indexes of boiler operation 288
3., Methods of increasing steam production and economy of

boiler plants 288
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SECTION 4. STEAM ENGINES

? 236

ch. I. Working Process of a Steam Engine
1. Principle of operation and main parts of a steam engine 230
5. Information on the history of the development of the steam
engine 230
3. Theoretical and actual dlagrams of the work of steam in ‘
an engine 293
4}, Indicator. Mean indicator pressure 296
5, Indicator and effective horsepower 297
6. Losses in a steam engine and methods of reducing them 299
g. Ffficlency of a steam engine and of a steam power plant 3Cg
. Steam consumption of an engine at variable output 304
9. Condensation of exhaust steam 305
10, Use of exhaust steam 306
Ch. II. 8Steam Distribution and Regulating Steam Engine Power 307
1 Steam distribution by a slide valve 307
o, Steam distributlon by lift valves 312
3, Slider-crank mechanism and the flywheel 313
Card 13/17

AP :
PROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929420005-0"



"APPROVED FOR RELEASE: 07/12/2001

N V N B . ——
Science of Mechanical Engineering sov/218:
4, Regulating of engine power 315

ch. III. Construction of Steam Engines 3L
1, Classification of steam engines 31
o, Examples of steam engines 31

SECTION 5. STEAM TURBINES

ch. 1. Basic Concepts and Working Process 32¢€
1. Concept of a steam turbine 326
2. Work principle of an impulse turbine 227
ﬁ. Velocity stages 229

. Work principle of a reaction turbine 330

5e Combination turbines 333

6. The working process in nozzles of & turbine 334

7. Blade work 338

8. Ppressure-stage blade efficiency 340

9 Internal process in a steam turbine; losses and efficiency 3473

10, Steam consumption of a turbine and its yvariation with the
load
11. Steam turbine power regulation
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ch. 11, construction of Steam Turbines j@f
. Classification of steam turbines : 357
Development of turbine puilding in the USSR 39
Single- heel velocity-stage {mpulse turbine (with vack-
pressure .
. Multiple-stage medium-capaclty condensing—type impulse
turbine
. Single cylinder 5o,ooo-kn., 3000-r.p.Me condensing—type
impulse turbilne
50,000-kw. two-cylinder extractlion turbine
100,000-kv. two-cylinder high-preasure gurbine
. Condensing systems 4n stean turbine plants

ch, III. e ¢ Power Plants

1. concept © ants
2. constructl team-burbine electric power plants [
3. Technlcal-econ 1ndexes of electric power plant(ﬂﬂration

L, pevelopment of heat power engineering 1n the USSR
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SECTION 6. INTERNAL COMUBUSTION ENGINES

ch., 1. working Process of Internal Combustion Engines
1. Brief jnformation on the history of the development of
internal combustion engines
2. Theoretical cycles of internal combustion engines
%. Working principle of oke cycle engines
5e

on and
6. Indicator e horsepower of internal combustion

engines
7.'Keat balance, efficiencxjand fuel consumption of engines

ch. II. constructions of Internal combustion Engines
1. classification of internal combustion engines
1i1es of engine
arburetion
arburetion
5 Converslon of from liou fuel
6. Application of internal combustion engines

SECTION T. gAS TURBINES AND JET ENGINES
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E AUTHOR: Letokhov I P— T i‘
1 et 5 |
i TITLE: Measuring frequency ﬂugiuatig_r_n_by a delay-line method ‘
| an |
i. |
|

SOURCE: Radiotekhnika i clek"tronika, v. 9, no. 9, 1964, 1628-1633

'I'OPIC TAGS: f{requency fluctuation, delay line, aquare law detector, signal

detection i
I :
: !
of the frequency of oscillations by a delay- ;

1ly considered. A 'g

' ABSTRACT: Measuring fluctuation
- line mothod with the use of a square
" correlation function of the detector-output 8ig
! gpectrum is described by a formula derived fro
! formula holds true for any delay time (no limitation of the phase drift during the
| delay time ig imposed). Defining tha 'optimum delay time" with certain qualifi- i
| cations, the selection’of this optimum time is discussed. The applicability of !

-law detcctor 18 theorctica
nal le developed. The output-signal i
m a Wiener-Khinchin theorem. thef
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iAUTHOR: letokhov, V. S, ;Ef
e )

;TITLE: An electron optical transducer for spatial displacements of an image of a
‘luminescent object. Class 42, No. 170171

H

ESOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 8, 1965, Su
i

;TOPIC TAGS: electron optics, transducer, spatial perception

'ABSTRACT: This Author's Certificate introduces an electron optical transducer fopr
. spatial displacements of an image of a luminescent ocbject. The device contains an
fobjective lens, a color selective plate which projects an image of the objective
‘onto two rotating cylindrical modulation lattices in the channel for the azimuth
.and angle of elevation, a sensing element and an electronic unit which analyzes the
_signals in each channel. The device is designed for giving information on displace-
‘ment of the image of an cbject in the direction of propagation of the luminous flux
' (approach or withdrawal of the object or change in the focusing of the objective

: The axis of rotation of ome of the modulation grids is offset with respect
' to the geometric axis of the grid so that there is an additional amplitude modula-
; .
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-TITLE:  An electron-optical indtallation for determining the position of a
luminous objects, Class 21, No. 171432

SQURCH;: Byulleten! Izobmteniy 1 tovarnykn znakov, no, 11, 1965, ag

OPIC TAGS: electronie measutiqg_devig, electron optics, electronic measurement

£BSTRACT: Thig Authop's Certificate introduces an electx\on-oygtical installatjon
for determining the position of a luminous object, rainly for lab research. The
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' AUTHOR: Basov, N. o Letokhov, V. A : p S
- TITLE: Concerning atomic beam lasers ;g‘W R

?SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki. Pis'ma v redaktsiyu. .
 Prilozheniye, v. 2, no. 1, 1965, 6-9 |

‘ MOPIC TAGS: atomic spectroscopy, laser beam, optic transitionm, forbidden transi-
; tion, spectral line, line intensity, line width

_ABSTRACT: The authors examine the poseibility of reducing the line width of e la- :
- ser by using an atomic beam in a direction parallel to tie front of tle wave in the reso
‘ nator. Since population inversion cannot be produced in this case by allowed opti-
! cal transitions, they propose the use of the 180° pulse method, wherein the atomic

; beam passes through a light ray vhose frequency equals the excitation frequency '
. necessary £dr the atom to go over into a long-lived excited state. To avoid the

| difficulty raised by the possible deviation of the lasing frequency fram the central
transition frequency, the atomic beam 1s malle to interact with the 1light beam gener-
- ated by the laser itself. A disgram of such a laser is shown in Fig. 1 of the En-
| closure. TIts essentisl part is & quantum amplifier operating st the transition fre-
. quency. It is possible to use & semiconductor quantvm amplifier in the case of Ca |

. Cord 1/3
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L 2686-66
| ACCESSION NR:  AP3021139 a

i

‘and 8r beams, and an amplifier with en Nd*-doped crystal in the case of an Se beanm.
It is indicated in the conclusion that an atomic beam can also be excited by an in-
‘ tense spectral line from an incoherent source, such as the recently developed spec~.
“tral lamps which emit intense intercombination lines of Cs, 8r, and other substances.

;0:‘13. art. hag: 1 figure. [02]

' ABSOCIATION: Fizicheskly institut im. P, N. Lebedeva Akedemii pauk BSSR (Physics
' Institute, Academy of Belences,BSSR) .y 5
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L 22577-65  EWG(§)/EWA(k)/FBD/EWT(1)/EEC(K)-2/EEC(+)/T/EEC(b)-2/EWP(K)/EWA(m) =2
EACE) Pn-b/Po-b/Pf-4/Peb/Pi-4/P1-h  1JP(c) WO = / /EWA(m) =2/

ACCESSION NR3 AP5003477 8/0181/651007/00110337/0339;'".
A,
~
TITLE ! Synchtontz.ctonlof oscillatfions in a semiconductor_laserx vitbﬁf:
several p-n junctions T

AUTHOR: Basov, N. G.; Belenov, E, M.} Letokhov, V, S,

SOURCE: Fisika tverdogo tela, v, 7, no. 1, 1965, 337-339

TOPIC TACSs laser, semiconductor laser, p n junction, stinulated
emission, laser action, mode, resonator cavity, cavity resonator,
standing mode

ABSTRACT: A theoretical analysis is conducted of the mode of ‘operation
of an injection laser consisting of an array of p-n junctions in which
oscillations are synchronized in order to obtain lar er power output '
and better directionalfity of laser emission. An electrodynamic model
of a p~n junction as a dielectric waveguide with a low critical fre-
quency in which there are only the lowest order standing waves B,

and Hgg is used in derivirg a formula for the {nternal coupling of the
function dus to the penetratinan of the field. An expression fs also

‘g/ezr.'.vcd for the sxternal diffraction coupling coefficient by w wethod—
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developed by N. G, Basov et al which is described {n a paper yet to be
published. External diffraction coupling of p-n junctions is obtained
by making a hole {n the face of the semiconductor snd using an axternal
mirror. The criteria for stability of the synchronized mode of oper~
tion are obtained by analyzing the oscillation equations of a system
similar to that of two {nterscting lasers. Numerical estimatas for a
typical p-n junction show that synchronization of oscillations 1s more
favorable in the case of external coupling, Orig. srt, hast 5 forn-
ulas and 2 figures. (cs)

ASSOCIATIONs Fixicheskiy ifnstitut imani P. Ne Lebedev (Phyesics
Institute) . _— '
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_ACCESSION NR: AP5015817 UR/0109/65/010/006/1143/1145 _ ?
, 621,378, 1:621.376 “:_;1: :
AUTHOR: Letokhov, V. 8. ;5 ;‘
sy / ! g
 TITLE: Spatial effects in heterodyning of 1ight waves k ]

. ESOURCE: Radiotekhnika i elektronika, v. 10, no. 6, 1965, 1143-1145

, TOPIC TAGS: heterodyning light wave , laser ,2/{

" ABSTRACT: The dependence of the beat amplitude on the angular difference
between heterodyned waves is theoretically explored for various cages of
nencoherent (ordinary light) and coherent (laser, TEMg,) waves. In the case of |

“plane waves, the beat amplitude depends on the wave polarization and is directly |

' proportional to the area of the converter; two subcascs of different and ;

' identtcal’ directions of waves are also considered. The case of spherical waves

 {a confocal-resonator laser) s gimilar to the planar case. Also, a formula for

l the beat amplitude is derived for TEM,, and TEM,, lager waves. "In conclusion,

!
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L 639563-6 gHAlK)/FBD/EAD e ) /E4T(1)/EPF(2)/ 20 (k)-2/T/ELC(b)-2/E4P(k)/
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'ACCESSTON WR: AP5016177 UR/0051/65/018/006/1042/1045

621,375.9:53%

ﬂq

\AUTHOR: _Basov, N. G.; Letokhov, V. S. o

ITITLE: Fropagation of a light Qu;ggiin a medium with population inversion
!

'sOURCE: Optika i spektroskopiya, v. 18, no, 6, 1965, 1042-1046

optica, nonlinear optics, population

TOPIC TAGS: _pulsed laser, pulse shape, lager
o .
;inversion, ruby laser ng”
'ABSTRACT: Propagation of a light pulse is investicated in a medium with popu-
‘lation inversion. HNonlinear distortions of the medium by a strong radin-
tion pulse are. teken. into pecount. A nonlinear integral equation is derived
‘which defines the limiting shape of a light pulse which passes a relatively great
'distance through the medium. Losses and degree of inversion of the induced radia-
ition are taken into account in this equation. An exopression is derived for the
limiting “énergy of-'the ;pulge,:and the nonlinear integral equation for the
asymptotic shape of -the pulse io solved numerically’ eand plotted (see
Tig. 1 of the! fnelosure) for .various ratios of. loss factor to armplifi-

i
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L 6395565

| ACCESSION NR:  AP5016177 S R e

‘cation factor per unit of length. The effect of {omlzanticn on inversion
‘in o ruby is nlimbri¢ally: evaluated by the authors in another work (M. G. _
iBasov, V. §. Letokhov, "Reronance Interaction of a Radiation Pulse with an Inverge- .
-~ iPopulation Medium', FIAN, A-2, 1965). "The authors are grateful to V¥, S. Zuyev ahd |
- 1AL R, Orayavskiyf¥or useful discussions and to A, T, help with th\T cal~

TTculations,” Orig. art, has: 1 flgure ond 22 formlas. I 145 |
© 1 \ ‘
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'ACCESSION NR:

Fig. 1. Asymptotic shape of &
_ 1light pulse in a medium with
" population inversion for vari-
ous ratios of loss factor to
amplification factor per unit
of length a= y/opng

s —————————————— |

1 -0.2;2-0.3;,3 -~ 0.b,

[ S TR SRR WP N g SR O DI NI 4 |

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929420005-0"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929420005-0

.!
)

1 2530-66 EVA(k)/FBD/ENT(l)/EEC(k)-Z/T/EHP(k)/EWA(m)-Z/EWA(h) 5CTB/1JP(e) WG .
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: 621.375.9:535 .

: - i

: SO

AUTHOR: Belenov, E. M.; Letokh Sa y g :
U !

‘ “
TITLE: Generation of ﬁighly directional coherent radiation

'SOURCE: Optika { spektroskopiya, v. 19, no. 3, 1965, 465-467

TOPIC TAGS: laser, ccherent radiation stimulated emission, laser array
| =15

'ABSTRACT: Generation of highly directional coherent radiation by an array of coupled
‘lasers is discussed. The two methods described are based on the interference in the
far zone of 1) coherent beams from several synchronized lasers (an arrangement for

two lasers is shown in Fig. 1 of the Enclosure), and 2) coherent heams from reflecting §
surfaces (Fig. 2) of a single laser. In the first case the following three operating
regimes are possible: a) synchronized generation by two lasers, b) independent opera=
‘tlon of two lasers, and c) generation by one laser with a cavity in the shape of
J. The results of an earlier paper (Akademiya nauk,SSSR. Doklady, v. 161, no. 3,
11965, p. 556) are used to obtain the criterion for the existence of the synchronized
.regime which can be achieved by using gas lasers. A similar analysis can also be
§conducted for more than two lasers. The coherent laser emission which interferes in

!
! Card 1/4
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ectional maxima in certain directions. This is analogous

ito diffraction of a plane wave by a plane grid. In the case of several reflecting
'surfaces an analogous effect takes place in the far zone, except that the position |

'of the maxima depends on the oscillation frequency. For this case the authors also !
art. hast 4 formulas and '
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f 'AUTHOR: Letokhov, V. S. 2 ¢
Loy TR ———— 39
: {ORG: none 2

fTITLE: Photoionization of atoms in coherent states

ESOURCE: Optika i spektroskopiya, v. 20, no. 2, 1966, 349-350

|
}- . TOPIC TAGS: gaseous state maser, photoionization, coherent radiation, stimulated
{emission -
5 2,4y, 55
.ABSTRACT: The author considers single-quantum photoionization of an atom in a
,state which is a superposition of two states with close energles E} and E3. It is
_shown that the probability for photoionization of an atom oscillates at a frequency

By—Ey)
‘ : n‘_ L—F_L .
i
' iThese probability oscillations remain valid in an assembly of noninteracting atoms

:in a common electromagnetic field with a frequency Qg which makes the phencmenon
: gcoherent with respsct to the assembly. This phenomenon of coherent photofonization

i UDC: 535.212 + 537.56 ° =
fcard 1/2. e e
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may be used in masers. It is shown that the process does not depend on the extent
‘to which the ionizing light is monochromatic. The periodic change in the probabili-
.ty for photoionization of atoms may be used for producing a rarefied plasma with an °
‘electron and ion density which oscillates with a frequency Q. Excitation in this
‘plasma of an electromagnetic field with a frequency Qg would result in coherent
;superposition of the two initial states of the atoms (polarization of the atoms on
‘frequency fig). Emission of electromagnetic waves is theoretically possible by plac-
I ‘ing a gas in a resonator tuned to a frequency fg. It is shown that coherent photo- -
‘jonization could be most easily observed in vapors of alkali metals (Rb, Cs, etc.)
which have a low fonization potential. "The author is sincerely grateful to N. G.
‘Basov, 0. N. Krokhin and I. I. Sobel'man for useful consultation and valuable re-

marks.'" Orig. art. has: 3 formulas. [14]

'SUB CODE: 20/  SUBM DATE: 19May65/  ORIG REF: 003/ OTH REF: 003
'ATD PRESS: ;,:/317 .
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7 !
AUTHOR: Letokhov, V. 8. é;/

TITLE: Diffraction losados 9f an open resonator vhose: mirrors-cohtain-absorptive
Jesrdpa- T TV . - . .

.| 8OURCE: Zhurnal tekhnicheskoy fiziki, v. 35, no. 5, 1965, 809-812

TOPIC TAGS: 3peer, coupling constant, aiffraction loss, resonatoy loas, open cavity,
! yegopator coupling, diffraction coupling, laser synchroniration ) (

ABSTRACT: Diffraction losses were calculated for an open resonator conaisting of
two infinitely long plane reflectors of width 2a separated by a distance L, the ‘.
central band of width 2d of each of which is absorptive. The calculations were '
| undertaken to obtain information concerning the diffractivn coupling of open
resonators; such information may be of practical importance in connaction with the
synchronization of lasers by diffraction coupling. The calculations wore performed (
with an electronic computer for the TEM,, and TEM modas by the method of A.G.Fox .
and T.Li (Boll Syst. Techn. J., 40, 453, 1661) ., '}go paramster d/a was varied over
its full range from 0 to 1, and calculations wore porformed for tha values 1, 2.25, —

e ———r——— by o S Y=

| LC_"E* 1273 )

Lalh et
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and 4 of the Fresnel number

‘| graphically as loss per traverse Versus a/a.

separate values of d/a, For a2fh = 1, the
creased rapidly with iuc
‘Iyesonator’ .for - d/a greater than about 0.12.
resonator.
followed by a deep minimum and becamo,
for an isolated rosonator.
by diffraction coupling i3 pos
loss from the coupled resonators 1s
advico and discuseions, to A.

A.G.Molchanov for useful advice. " orig. art.

i

a?/1a O\ i3 the wavelength) .

' tions on the reflectors are algo presentcd graphically for
diffraction losa in the TE¥yq
reasing d/a and became

| mode increased less rapidly and remained smaller than
' For larger values of ad/IN the TEMyp mode 1oss reached & sharp maximum
tor large d/o,
{1t is concluded that synchronization ot optical oasers
sible becauso there exis
less than that from
"In conclusion, the author expres#es his deop gratitude
Matachun for aggistance
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The results are presantdd]
Relative field intensity distribu-~
the TEMg mode at a fow
mode in- ‘J
greater than the loss for an 1solated
The diffraction loss in the TEH,,
the logs for an isolated

upproximately aqual to the loss

t conditions under which tho
an isolated resonator.

to N.G.Basov for valuablo
in the calculations, and to
has: 3 formulas and 7 figures. {o2]
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| ACCESSION NR: APS0L5635 UR/0057/65/0%5,/006/1096/11C5
_Eniﬁﬂﬂgijaasov,_ﬂ‘ﬂg_ﬁg_}gpovg E.M.; Letnkhov, v.8.

v ronization oi lasers 2~
oL, 1065, 1098-1108 -

'TOPIC TAGS: laser, coupling constent, resonator aiffraction coupling!

" ABSTRACT: The authors calculate the diffraction coupling coefficlent
for two identical open resonators and derive conditions for the stable
synchronous operation of aiffraction coupled lagers. The calculations
were underteken beceuse of their application to semiconductor lasers
in which the working substanceé is deposited directly on the mi
. is separated into cells by absorbing parsitions. The coupling coeffi-
with infinitely long reflectors of fin-,
r TEM)o mode was calculated numeri- -
t values of the aaparation and the Fresnel number by
7,14 (BSTJ 40,453,1961). The results for
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Fresnel number £

1t is only necessary %o ¢

Van der Pol, At some 36
TEﬂgo and Tmi
gsent calculat
width of the mirror,

Orig.art.basx

Fragnel numbers are aald to be similar.
rapidly with {nereasing separation that in the ¢

0 oscillations are simultaneoualinaatisried.

ons 4o not show which i3

nators with Fresnel mmber 2.5 are se
the TE400 mode W

lengths do not differ by more than approximately

g3 formulas and 2 figures.
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.5 are presented graphically, and thosa for other

The coupling decreases 80 1

| porsg. Conditions for the stability of dif
- asduced-from the equations of A.N,Orayevskly (Radiotekhnika 1 elek-
tronika'4;?18;1959)vand'VaM.FaynfthETF“537345;1452)~b¥ the method of
parationa the atability conditions for voth |

The pre- .
gtable this cagse. If reso-
arated by less than 44 of the

be stable provided their |
2t of the wavelength.
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CC NR: 5028331 . SOURCE CODE: :UR/00 65/035/011/21 2128

b
AUTHOR: Belenov, E. H:’;(Letokhov, v. s. Y 61

ORG: Physics Institute im. P. N. Lebedev, AN SSSR, Moscow (Fizicheskiy institut)
v
TITLE:. On the theory of coupled lasers Z5/'/‘/

SOURCE: Zhumal tekhnicheskoy fiziki, v. 35, no. 11, 1965, 2126-2128
TOPIC TAGS: laser, laser synchronization, diffraction synchronization, laser coupling]

ABSTRACT: Specific cases of the synchronization of several lasers and p-n junctions
were described earlier by the authors with N. G. Basov (ZhTF, 25, 6, 1965; 25, 5,
1965, 809; FIT, 7, 337, 1965). 1In this letter to the editor of Zhurnal tekhnicheskoy
fiziki, the authors report on the results of a theoretical investigation of a two-
laser synchronization under more general conditions: different field amplitudes,
delayed interaction, interaction through the active medium (apart from the resonator
coupling), and permittivity dispersion. Orig. art. has: 10 formulas. {YK]

SUB CODE: EC/ SUBM DATE: 13Mar65/ ORIG. REF: 003/ ATD PRESS: 61 /Y i
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.~ |ty density of the output of a laser to detemine the deviation of the laser light

—

AUTHORS _ Letokhov, ¥. B.) Merkin, Ye. B. T T gy

* | TITLEY On the stabistics of redtation from a dager 57 : _57 B

‘ EOURCE! Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. UB, no. 2, 1965, ’ f, )
| TT0-TTL ' i

T0PIC TAGBI- laser radiation, traveling wave lager, laser, stimulated cmission,
coherent light, |ring laser .
s

ABSTRACTs A procedure is described for the measuremert of the amplitude probabilie] .

from Qaussian light of thermal sources. The method consists in mixing two light o
oignals with different frequencies and feeding the resultant beat frequenoy to an | '
szplitude enelyrer vhich measures the emplitude digtribution. An experimentel set«
up 1is shovn in Fig. 1 of the Enclosure, A traveling-weve ring leser was used as ¢ | - [N
source of two light oscillations with different frequencies but with matched fluce | -
.. | tuations of the smplitide (meon-héliwa mixture), The rate of rotation was chosen . N
- KN Cgrd,l/}_AAT,j;:._(,“'_,A ,b_.] . c e - . o - ".,:__1 I ;’f‘ .
. LT i i ﬁ',! R

b Lot - - € ‘ e I
‘ ¥ POl sor oy,
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'b '2kc.
| Gausaian emplitude fluctustions.

‘f: I such as to make the frequency difference betwean two oscillations approxmteu
A typical result ie also ehown in Fige l.:
to a diatribution that corresponds to heterodyning of light oscillations having
"The authors thank K. G. Basoy fer support end - |

CIA-RDP86-00513R000929420005-0

F3

2
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1L 43170-69 EEC(b)-z/EﬂG(r)/EEC(R)-Z/EHA(h)/EWA(k)/EﬁP(k)/EWT(l)/EEC(t)/
780/ T/E%A(m) -2 Pf-u/pi-k/pl-u/pu-A/pn-u/Po-h/Peb 1J7(c) 7]
ACCESSLOH MNR: AP5010571 UR/0020/65/161/003/0556/0559
N SSSR); BelenoY E. Mes

AUTHOR: Basov, HN. ¢, (Corresponding member A

Letokhov, V. 5.
LetoknOV, Jt. > 2.
-~
ynchronization of lasexs . { 6 ‘
, v 74?

161, no. 3, 1965, 556-559 L

>7f¥zﬁﬁwhﬁiffraction 8

SOURCE: All 8SSR. Doklady, V.

TOPIC TAGS: laser, semiconductor laser, laser cavity, gtimulataed

emissicn, laser array
ABSTRACT: A theoretical analysis {s presented of the operation of a
tive substance (a semiconduce

_laser consisting of a cavity in which the ac

" tor f£ilm)is deposited directly on the reflectors., To suppress gndé-

. gired oscillations {n the plane of the active substance, the layer 18
split into separate {solated elements by absorbing partitions. The
analystis 1is limited to the most dasirable mode of operation, 1. ¢,

: only the case of synchronized oscillations in the TEM, g and TEM; g

i modes 1is considared. The coefficients of diffraction coupling of

| apen=cavity rasonators avxe calculated, and the stability criteria for
such an operating regime are egtablished, The losses in the TEM,,

L Curd
e
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and TEM, modes were calculated by a numerical method developed by ’ -
A, G, Fox and T, Lee, It is shown that when the diffraction coupling
coefficient has negativa values, coupled resonator cavity losses are

smaller than the losses of an fgsolated cavity resonator. It {e

.established that a stable mode of operation 18 that of the energeti-

cally most effective regima, Orig, art, has: 10 formulas and 1

figure, (cs)

ASSOCIATION: Fizicheskiy iunstitut {m. P, N, Lebedeva Akademii !
nauk SSSR (Physics:Institute, Academy of Sciences, SSSR) ‘
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ACCESSION HR: APS5010825 UR/0020/65/161/004/0799/080L

+

AUTHOR:  Basov, N. G. (Corresponding member AN B58R}; Belenov, E. M, Letokhov, V. 5.

T;TLE: Maxinlmm cross section of & leder beam 7«( (}:.:)/
SOURCE: AN 8S6R. Doklady, v. 161, no. b, 1965, 799-801 K

TOPIC TAGS: laser, ruby laser, Q modulated laser, laser beam, beam gize, CW laser,
puleed laser

ABSTRACT: Limitations imposed on the cross section of a laser beam are discussed.
In CW laser resonators with large transverse dimensions, the size of the enitted
beam can be restricted, in principle, by delayed interaction of the remote areas
of the laser, or by detuning of the natural frequencies. of the individual parts of
the resonator. The delay effect, however, imposesa n restrictions on the size of
the generation area., Thus, when A = 1 y and 6L % 1 A, Bpay X 800. or vwhen '
L = 100 cm the maximum width of the generation areca was X 5 cm. In pulsed (Q-modu-
lated) lasers, the cross section is restricted when lager action.ocer « during e
time of the same order as that required to set up modes in the resonator. The
generation srea in pulsed lasers can develop as the result of 1) the appenrance and
growth of separate, mutually-incoherent "atreams" and 2) the confluence of adjacent
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1ishment of the coherence. Thus, in & Q-modulatad pulsed ‘
\ = 7:10"5 cm, the generation arca -expended in v 1078 sec!

of a Q-modulated pulsed_ruby laser with {dentical parame-
Orig. art. hes: 8 formulias.\d {yx)

P. K. Lebedeva Akademii nauk B6SR (Physics

gtreams with the estab
iaser vith L = 50 cm and
¢d ~ 6 mm. In the case
ters, the area vas 4 mm.
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ORG: Physics Institute 4im. P. N. Lebedev, Academy of Sciences SSSR (rizicheskly 717

institut, Akademiya nauk 8SSR) 'qy

TITLE: Velocity of propagation of a powerful light pulse in a medium with population
inversion

SOURCE: AN 5SSR. Doklady, V. 165, no. 1, 1965, 58-60
24
TOPIC TAGS: 1aser?°£u laser, laser pumping, optic pumping

ABSTRACT: The article ig a brief advance report of a comprehensive work to be pub-
1ished separately. It was shown that the leading edge of such a pulse does not change

paterially while propagating vithin a medium with inverse population. In the case
- of a ruby medium with usual parameters, the velocity of the pulse meximum on reaching

its stationary value was shown to be 17 X 1019 cm/sec, which greatly exceeds the

velocity of light. This fact, however, does not contradict the causality principle, |—
since such a propagation takes place as the result of the deformation of the initially
wesk leading edge, and can continue only to the point of zero intensity which always F__

|

|

propagates with the velocity of light in the medium. An amplifier composed of two
ruby pods 2 em long was used for experimental study of the problem. The end faces
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of the rods were cut at the Brewster angle, The total gain for a weak signal was
about 50. Both input and output pulses were recorded by the same coaxial photocell
arrangements, but the output pulse was made to travel an additional distance so that
it reached the photocell 56 x 10”9 gec after the input pulse. The parameters of the
input pulse were as follows: energy 1.3 J, pulse width 16 x 10~9 gec. A comparison
of oscillograms of weak and strong pulses revealed that no appreciable shortening of
the pulse occurred, and that only the time interval between the input and output
pulse shortened as the pulse strength increased. The shift in the time interval in
this case was 9 x 10”9 gec, which agrees with the theoretical considerations pre-
sented above. It follows that amplification of the exponentially growing leading
edge of the pulse results not in a shorter pulse, but in an edditional shift of the
pulse peak. To shorten the pulse, it is necessary to increase the steepness of the
leading edge by, say, cutting it off by a shutter, by nonlinear absorption, etc. It
is noted further that the shift of the pulse peak with velocity exceeding the veloc-
ity of light is accompanied by the shift of the boundary of inverse population and
can lead to the emergence of a number of new effects such as that of Cherenkov rcadia-
tion. Orig. art. has: 1 figure and 2 formulas. (FP)
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ABSTRACT: The authors report achievement of 1aser action with nonresonant
produced by back-scattering from a volume or & surface, which behaves 1ike

does not depend on the-length of the resonator, but is determine

Fig. 1. Disgram of experinen‘t. 1 - Beat-
terer, 2,3 - by orystal, b « mirror, 5 -
£i1ter, 6 - photocell, 7 - oscilloscope.
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TOPIC TAGS¢ laser r and 4, ruby laser, laser beanm, light scattering, laser optics

chastic" resonator with a continuous patural-frequency spectrum. The lasing frequency
d by the resonant fre-

.quency of the active medium. In this laser (Fig. 1) the active medium comprised two

feedback,
a "sto-
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Tuby crystals in geries, and 1.8 cm in dlameter. The feedback vas
produced with the aid ction 99%) and a volume scatterer (suspension
of chalk particles in water) or surface goatterer (plate vith a layer of sputtered
Mg0). The 1ight was recorded with & photocell and oscilloscope, and its spectrum vas
measured with & Fabry-Fer ¢ a weak signal in one passage.
through the two crystal 1f excitation of the laser

ith increasi
was smaller

angle of inclination of the scatterer, but increases v
distance between the scatterer and the crystal 1ine width
than 0.015 em?
: A_tax;qqugemissi
‘| tion spectrum has

{s described. The 1asing th ally independent of the +

ional

er to the average al and the scatterer.

distrivution of the radiation field in the far zone was quite homogeneous. A pulse
200 nsec vas obtained in the case of Q-switching of the gtochastic res-
diation in the iaser with nonreso-

the atomic transtiion,

possible to produce an

frequency onant feedback, using

omic transitions in a gas aischarge (Ne, Xe, etc.) operating.in the con-

and also scatterexrs with narrov back-scattering directivity pattern.
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|
T‘ABSTRACT: A theoretical investigation is made of the change in the shape of a
2 pulse from a lager during nonlinear amplification. The assumption is made that
pulse duration is considerably longer than the transverse relaxation time of the
medium. An expression is derived for the pulse velocity in such a medium as a
function of the shape of the initial pulse. In the case of the exponent:.ial leading
edge, this expression, which applies to the general case when the velocity pulse
varies with the displacement of the pulse along the leading edge, reduces to the
one derived Ly Basov et al. (AN SSSR, Doklady, v. 165, no. 1, 1965, p. 58). —
It is shown that it is possible to predict uniquely the change in the shape of tirée
pulse of light during nonlinear amplification or even the shape of the ultriionis .
pulse in a two-level phonon maser amplifier, if the shape of the initial pulse (es) L
. . art. has: 8 formulas and 3 figures. -
g}g"gODE(:)rigO/arSUBM DATE: 26Nov65/ ORIG jo\:: 009/ OTH REF: 006/ ATD PRESS W21/
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ABSTRACT: The author calls attention to the possibility of studying experimentally
the properties of - incoherent light by making use of recently developed sources of
coherent light. It 1s shown that by using the amplified spontanecus emission of
radiation (super-radigjion) from negative-temperature media, it is possible to mea-
sure the Bose-Einstein distribution photons in & quantum state. Since the statistics
of super-radiation in sources without saturation are close to the statistics of
equilibrium radiation, experiments for the meagurement of the amplitude distribvution
function of {ncoherent light can be set up in the classical 1imit by heterodyning

two light oscillations of different frequencies. Tvwo possible experinents are de- o
gerived, one in which the amplitude fluctuations of the light oscillations are com-
plctely mrtched, and another §n which the flnctuations are ecoppletely independernt . o

»distrib.x-

Card /2

APPR :
OVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929420005-0"



"APPROVED FOR RELEASE: 07/12

) R RO RN il

/2001

CIA-RDP86-00513R000929420005-0

‘ L _24206-66

AF6010998

In the former case & parrov 8
interferometer,

ACC NR;

The author thanks N. G. Dasoy for
tigure and 8 forsulas.

SUB CODEs 20/ GUBM DATE: 120cth5

pectral range can be scparated
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TOPIC TAGS: laser r and 4, refractive index, light

resonance phenomenon .
ABSTRACT: The author considers the feasibility of producing optical lasers in which
autoresonant feedback is realized by reflecting the light from 8 three-dimensional

. | phase 1attice produced in the medium by the laser's own light wave. Since the posi-
-1 tion of the resonance in such a laser 1s determined by the frequ

.| gain of the active medium, this research is of interest for the

lasers with stable emission frequency. The manner in whi
variation of the refractive index of the medium (phase 1attice) in a standing light..

wave can be effected is dlscussed, and specific calculations are made for & lattice

| in 1iquid c8; and & ruby active medium (A = 7 x 10°° cm), using & dense mirror a8 the [
| second reflection (Fig. 1), It is shown that & threshold gain k = 10°3 per passage
| is perfectly attainable in gaseous active media, for example in Xe at A = 3.5 e

e

reflection coefficient, quantum
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Fig- 1. Diagram of laser with Y - ’W
autoresonant feedback: 1 -- | — T y S 1
three-dimensional phase lattice, / /

2 .. active medium, 3 -~ mirror. ! 2 . dJ

Other features of a laser with autoresonant feedback are & hard gelf-excitation mode
(similar to 8 lager omic beam) vwhich is of interest for the development of
optical 1agers with st cy, and the fact that three-dimenaional

phase lattices P

1asers for the select

sion of the problems art ormmlas - {o2]
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TITLE: Genefation dynamics of & glant coherent light pulse
SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fiziki, v. 50, no. b, 1966,

‘POPIC TAGS: liuer emission coherence, laser pulsation, laser theory, nonlinear '

effect, light pulse
A method developed by one of the authors (Suchkov, ZhETF V. L9, 1495,
1965) for the investigation of nonlinear nonstationary interaction of many modes in
the presence of an inhomogeneous population inversion in the case of passive Q-
gwitching laser processes in solids is employed in the present paper

The calcule~

space-time evolution of & gwitched lasge
tion takes into account the esgentially nonlinear and nonstationary interaction of

many modes in the resonator of such & laser. It is shown by solving the space-time
differential equations for the electric rield in the resonator under the appropriate
boundary and initial conditions that the observed giant pulse is the result of &
superposition of & series of closely spaced pulses generated by neighboring regions
{n the laser. The influence of the inhomogeneous distribution of the population in-
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glant pulse. I 16 SUGETC R, W Hellwarth (Quantum Electronics,
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eern, Congress, Paris, 1964, ve 2 Pu 1%03). Orig. axt (2]
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ABSTRACT: A theoretical and experimental analysis is made of the passage of

a powerful light pulse from a laser through a laser amplifier consisting of two
ruby rods operating in a saturation regime, The preliminary experimental results
have already been reported (Akademiya nauk SSSR. Doklady, v. 165, no. 1, 1965,
p. 58-60 (see ATD Press, V. 4, no, 138, p. 7-8)). In the experiments performed,
it was shown that as the result of nonlinear amplification the velocity of the pulse ‘
is 6-—90 times greater than the velocity of light in vacuum. To decrease the pulse | -
duration during nonlinear amplification, the slope of the incident pulse should be :

Cord 1/2

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929420005-0"



"APPROVE .
e 12/2001  CIA-RDP86-00513R000929420005-0

05T PR

<

L 21840-66__ _
ACC NR  AP6004813 0

: increased by chopping off the exponential leading edge of the pulse, By usinga

! gecond Kerr cell, the duration of the pulse was shortened from 8.7 0.5 nsec

to 4.7 ¢ 0.5 nsec and the time from 3,7 + 0.5 nsec to 1.9 + 0.5 nsec, The theo-

.; retical analysis of nonlinear amplification predicts both of the observed effects.
. Orig. art. has: 19 formulas and 8 figures.
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TITLE: Laser Z\t.h a nonresonant feedback
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SOURCE: Zhurnal eksperimental'noy i teoreticheskoy fi1ziki, v. 51, no. 3, 1966,

724-729

TOPIC TAGS: solid state laser, ruby laser, nonresonant feedback, F==m laser r and 4

ABSTRACT: A description is given of a pulsed laser with a nonresonant fecdback
achieved by back scattering of radiation (See ulso FSB, v. 2, no. 5, 1966, 1—6). !
The arrangement used in the experiments is shown in Fig. 1. 'The active medium '

el ARE

'Fig. 1. Eipérimntzd arrangement
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consists of two ggyxtrods, 2 and 3, each 24 cm long and 1.8 cm in diameter witn ine
ends cut at the Brewster sngle. The recdback is achieved by means of mirror 4 (70%
reflective) and a volume or surface scatterer 1. 'The volume scntterer consists of
sulfur hydrosol particles with diameters not jess than the laser wavelength which
are placed in a 15-cm-long cell with Brewster angle windows. The surface scatterer
is a layer of magnesium oxide sputtered onto an aluminun plate. The rest of the
experimental setup consists of a filter 5, & photocell 6, and an oscillograph or }
Fabry-Perot interferometer 7. Experiments indicate that varying the inclination i
angle of the scotterer between O and 60° has virtually no effect on the oscillation
threshold, which was observed to increase with distance between the scatterer and the
crystal. The g] 1tial coherence length of the nonresonant feedback leser does not i
exceed 0.25 mm. The laser emission is highly monochromatic and the frequency of ‘
radiation is independent of the cavity dimensions. The 1ine narrowing {(to 0.005 en”))
er action depends on the resonant properties of the active

sbove the threshold for las
medium. This pruperty makes such a laser & reliable optical frequency standard.

For this purpose it is preferable to use mixtures of gases such as Xe, Ne-He, etc.,
as active media to provide a high gain per pass and a cw operation. Orig. art.

has; 1 figure and L formulas. {yx]
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ABSTRACT: The spatial and temporal development of a giant pulse of 8 Q-switched rub
laser in a transverse direction and the effects of the cavity on it were investigated
experimentally by means of the setup shown in Fig. 1. A ruby rod 9 mm in diameter
and 120 mm long with dull lateral surfaces was placed in a reflector with a helical
1FK-15000 flashlamp. For an 8-kj pump the gain per pass was approximately 12. A
1.5-j single laser pulse was generated with a duration of 10—15 nanosec. Q-switchiggj -—
was done by means of a Kerr cell or a vanadium phthalocyanin golution. The exponen- "
tial results indicate that generation commences in the center of the crystal and

; spreads transversely over the entire crystal in 3—10 nanosec, {.e., in a time com- " —
| parable to the duration of the integral pulse. The spatial development of generation !

{ Card 1/2
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Fig. 1. The experimental setup

‘ 1 - Mirror 99% reflective; 2 - polar-!
{zer: 3 - Kerr cell; 4 - ruby crystal;
5 - lens; 6 - semitransparent plate; |

i N
L 8 7 - screen with diaphragms; 8 - inter-
Dt Y ference filter; 9 - dull glass; o
! [(Q%E-—T‘_ﬂ:?-\ 10-12 - coaxial photocells; )
i 5§91 13 - multibeam oscillograph. o
by oz % 5 6 i\1 grap !

{
i
:

depends essentially on the density distribution of population inversion in the

crystal and on {ts refractive index. The experimental data agree fully with theore-

. tical data presented elsewhere (V. S. Letokhov and A. F. Suchkov, ZhETP, 50, 1966, ;
i 1148). The authors propose further experiments on the measurement of nonuniformity |
; of the complex permittivity at the instant of Q-switching and generalization of the

i theory for the case of a nonuniform refractive index. Orig. art. has: 7 figures. {YK]
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ABSTRACT: This 18 & continuation of earlier work by the authors (ZnETF v. 50, 23,
1966), where propegation of coherent light in a medium with ponlinear gain was investid
goted and the possible shortening of light pulses in such a mediun predicted. The

present letter reports on successful experiments in this direction, ghowing that to
obtain compression of 8 pro‘pagnting 1ight pulse {1t is necessary to eliminate the trans

versa structure that is produccd in the light pulse when the latter 48 produced, for
example, by & Q-switched, lager. In the test setup (Fig. 1) the amplifying component | ___

consisted of three July o cuvcttes filled

Serystals and the ehscrbing component was tw
«ith a solution of vanadium phthal ine toluene. In the initial experimcuts the
pulse compression coafd not be resﬁze% bechuse of the trensverse structure resulting @

laser r and 4, pulse shape, ruby
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- | Fig. 1. Diagram of experi-! 4 K] g—wsy
o ment. 1 - Iacer, 2 -~ Kerr § LN HE&D
shutter, 3 - cuvette, b - - ./
ruby crystal , / 23 4

from the fact that the development of pulse generation in the peripheral parts of the
crystal is delayed by a time of the order of the pulse duration. Success was attained
when this structure was eliminated by means of a second Kerr shutter that cut off the
‘| leading front of the generator pulse. The pulse width was reduced from about 11 nsec
(at 0.5 J energy) past the Kerr shutter and the first absorbing cuvette to 5.7 nsec
(10 J) past the second amplifying crystal, and 2 nsec (15 J) past the third. A 1ight
output of 7 - 8 GW (3 GW/cn®) was attained. The pulse power is much higher than the
Power causing damage in ruby crystals at 107® gec duration (1 GW/cn®). Although

pemm damage to the crystal is hindered by the short duration of the pulse, it does not pre-
vent generation of powerful light pulses shorter than 10°2 sec. It is concluded that
extremely short light pulses are obtainable with two-component media in which the ab-
sorbing component has a saturation energy much lower and a homogeneous line width much

R
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larger than the amplifying medium. Orig. art. has: 2 figures. fo2) [ _
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ABSTRACT: To explain some anomalies recently observed in
molecule in the interstellar medium, the author demonstrates
the interstellar medium, a8 proposed recently in

not only be coherently amplified by
the literature, but can actually be cohere

produced in scattering by free electrons or cosmic dust particles. The properties of
such a "cosmic maser"” ‘differ appreciably from the properties of & n.osmic maser ampli-
fier," and this accmﬁé’foﬂﬁé‘éﬁsmed anomalies. The back scattering coefficients
for highly jonized hydrogen, Thomson scattering by electrons, and scattering by cosmic
aust are estimated. 1t is shown that in addition to the lover efficiency of feedback [

another essential aif-

by dust particles compared with feedback by electrons, there 18
In the latter case, strong broedening of the emission spec-

ference between the two.
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4+rum accompanies the back scattering,
14n one passage through the generation region.
dust particles are not turbulent

in the generation mode.
the electron and cosmic
dependence of the emission intensity,
Basov, G. Ae Askar'yan,
valuable remarks.

and A. G. Molchanov
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so that the spectrum narroving takes place only

and the required spectrum narrowing takes place only
after many passages through the generation region.
sion of OH can be explained by.assuming that the
The role of such generation can also be assessed
dust intensity in the anomalous-emission sources,
and other factors.

for a discussion of the problem and
orig. art. hast . formulas, .
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In the former case, the scattering
The anomalies in the radio emis-
radic-emission sources can operate
by observing
the time
The author thanks N. G
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ABSTRACT: A theoretical study was made of the propagation of a surface light wave in
an optical glass fiber whose core and envelope are activated with paramagnetic ions
which, respectively, amplify and absorb the wave at the same frequency. In such
fibers, if saturation of absorption (bleaching) occurs before saturation of amplifica
tion, the leading edge of the pulse is absorbed by the fiber envelope, the remainder
of the gulse being amplified by the fiber core. As a result, pulse length decreases
(to 10~19 gec) and its power increases (to 1010 w/cm?). It was shown that in an -
infinite two-component waveguide an energy threshold exists for all modes propagated
therein, below which modes are attenuated due to the saturation of resonance absorp-
tion. The described waveguide can be used to considerably dacrease the excitation S
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